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abstract: Objectives: The increasing prevalence of herbal medicine use is a global public health concern. Critically, 
many women continue to use herbal medicines during pregnancy despite potential maternofetal risks. The current 
study aimed to determine the prevalence of and factors associated with herbal medicine use during pregnancy in Saudi 
Arabia. Methods: This cross-sectional study was conducted between February and May 2017. An Arabic-language 33-
item survey assessing herbal medicine use was designed and distributed to 879 random women attending outpatient 
clinics at governmental and private hospitals in Hail, Saudi Arabia. Only women who were pregnant or had been 
pregnant in the previous 10 years were included. Results: The mean age of the participants was 29.5 years, with 49% 
under 30 years old. Overall, 33% of the respondents claimed to have used herbal medicines during pregnancy. The 
most common reasons for doing so were to improve lactation (73%), improve the course of the pregnancy (56%) and 
facilitate labour (49%). Women who worked full-time and those with high school diplomas or above were significantly 
more likely to use herbal medicines during pregnancy (P <0.001 each). Conclusion: To the best of the authors’ 
knowledge, this is the first study to determine the prevalence and associated factors of herbal medicine use during 
pregnancy in Hail. The results showed a high prevalence of herbal medicine use among pregnant women in the region. 
Healthcare providers should therefore ensure that patients disclose the use of herbal medicines during pregnancy to 
avoid treatment complications or adverse herb-drug interactions.
Keywords: Herbal Medicine; Plant Preparations; Pregnancy; Complementary Therapies; Health Behaviors; Prevalence; 
Herb-Drug Interactions; Saudi Arabia.
امللخ�ص: الهدف: يعترب تزايد معدل انت�صار ا�صتخدام الأدوية الع�صبية م�صدر قلق عاملي على ال�صحة العامة. وب�صكل حرج توا�صل العديد 
من الن�صاء ا�صتخدام الأدوية الع�صبية اأثناء احلمل على الرغم من املخاطر الأُموِمية اجَلنيِنّية املحتملة. هدفت الدرا�صة احلالية اإىل حتديد 
الدرا�صة  اأجريت هذه  الطريقة:  ال�صعودية.  العربية  اململكة  اأثناء احلمل يف  بها  املرتبطة  والعوامل  الع�صبية  الأدوية  ا�صتخدام  انت�صار  مدى 
الع�صبية  الأدوية  ا�صتخدام  33 بندا لتقييم  العربية مكونا من  ا�صتبيان باللغة  2017. مت ت�صميم  الفرتة بني فرباير ومايو  امل�صتعر�صة يف 
ووزع ع�صوائيا على 879 امراأة يف العيادات اخلارجية يف امل�صت�صفيات احلكومية واخلا�صة يف مدينة حائل باململكة العربية ال�صعودية. 
و�صمل ح�رشا الن�صاء احلوامل اأو الالئي كن حوامل يف ال�صنوات الع�رش املا�صية. النتائج: كان متو�صط عمر امل�صاركات 29.5 �صنة و كان 
عمر %49 منهن اأقل من 30 �صنة. عموما زعمت %33 من امُل�صَتطلعات اأنهن ا�صتخدمن الأدوية الع�صبية اأثناء احلمل. وكانت اأكرث الأ�صباب 
�صيوًعا للقيام بذلك هي زيادة تدفق احلليب )%73(، وحت�صني م�صار احلمل )%56( وت�صهيل املخا�س )%49(. كانت الن�صاء الالئي يعملن بدوام 
كامل والالتي يحملن �صهادات الثانوية العامة او �صهادات اأعلى هن الأرجح وب�صكل ملحوظ يف القدام على ا�صتخدام الأدوية الع�صبية اأثناء 
احلمل )P >0.001(. اخلال�صة: وفقا لأف�صل ما لدينا من معلومات تعترب هذه الدرا�صة الأوىل لتحديد مدى انت�صار ا�صتخدام الأدوية الع�صبية 
والعوامل املرتبطة بها اأثناء احلمل يف حائل. اأظهرت النتائج ارتفاع معدل ا�صتخدام الأدوية الع�صبية بني الن�صاء احلوامل يف هذه املنطقة. 
لذا يتوجب على مقدمي الرعاية ال�صحية التاأكد من اف�صاح املري�صات عن ا�صتخدام الأدوية الع�صبية اأثناء احلمل لتجنب م�صاعفات العالج 
اأو التفاعالت بني الأدوية الع�صبية والعقاقري.
والعقاقري؛  الع�صبية  الأدوية  تفاعالت  انت�صار؛  معدل  �صحية؛  �صلوكيات  تكميلية؛  عالجات  حمل؛  نباتية؛  م�صتح�رشات  ُع�صبي؛  دواء  املفتاحية:  الكلمات 
اململكة العربية ال�صعودية.
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- The results of the current study provide insight into the specific characteristics of herbal medicine users in Hail.
- Herbal medicine users are likely to have at least 12 years of education and be working full-time.  
Application to Patient Care 
- Healthcare providers should encourage pregnant patients to disclose any herbal medicine use and ensure that such individuals are 
aware of potential interactions with prescription and over-the-counter drugs prior to the initiation of treatment.
Herbal medicine use refers to the use of plant-derived materials or preparations to treat, diagnose and prevent illnesses and 
maintain well-being.1 The use of herbal medicine is 
a common practice in different parts of the world, 
particularly in developing countries, despite limited 
scientific evidence establishing the safety and efficacy 
of such products.2,3 According to the World Health 
Organization, an estimated 40% of all healthcare 
services in China comprise traditional medicines and 
up to 80% of Africans still use traditional medicine 
to meet their healthcare needs.4 Such treatments are 
also rapidly gaining momentum in more developed 
countries where they are referred to under the umbrella 
term of complementary alternative medicine (CAM).5–9
According to Eisenberg et al., approximately one-
third of American adults in a national sample reported 
using at least one unconventional therapy in the past 
year.5 In Australia, MacLennan et al. reported that 
48.5% of individuals used at least one non-medically-
prescribed alternative medicine, excluding calcium, 
iron and prescribed vitamins.7 Moreover, results from 
the 2007 National Health Interview Survey indicated 
that approximately 38% of adults and 12% of children 
in the USA were using CAM in some form that year.8 
Another study in the USA estimated that one in five 
American adults take herbal products.9
The unregulated use of herbal medicines during 
pregnancy presents a high risk for pregnant women 
and the developing fetus.10 Alarmingly, despite the 
lack of scientific evidence to support its use, there 
is an increasing trend in the prevalence of herbal 
medicine use during pregnancy.11 Kim Sooi and Lean 
Keng found that 34% of pregnant Malaysian women 
used herbal medicines during their pregnancy.12 In 
the USA, an estimated 6–9% of pregnant women use 
herbal medicines, with this statistic increasing to an 
alarming 69% in Russia.13,14
Like many countries in the region, the use of herbal 
medicine in Saudi Arabia is high; a recent study reported 
that 94% of 1,300 respondents from northern regions 
of the country had a history of herbal product use.15 
However, to the best of the authors’ knowledge, no 
previous study has assessed the use of herbal medicines 
among pregnant women in the Hail region of northern 
Saudi Arabia. The current study therefore aimed to 
determine the prevalence of and factors influencing 
the use of herbal medicines during pregnancy in Hail. 
As the prevalence of herbal medicine use is fairly high 
in this region, it was hypothesised that there would be 
a similarly high frequency of herbal product use during 
pregnancy, particularly in the early stages to alleviate 
symptoms of nausea and vomiting.
Methods
This cross-sectional questionnaire-based study was carried 
out between February and May 2017 at various govern- 
mental and private hospitals in Hail. A convenience 
sampling methodology was used to randomly recruit 
women from the outpatient clinics of Hail Maternal 
Hospital, General Hail Hospital and Salamat Private 
Hospital, as well as other participating health centres. 
Only adult women, ≥18 years of age, who were 
currently or had previously been pregnant in the last 
10 years were included in the study. Those who were 
mentally handicapped were excluded from the study.
In order to determine the prevalence of herbal 
medicine use among the pregnant population in the 
region, the minimum sample size needed was calculated 
according to the following equation:15 
  
where Z is the Z statistic (2.576) at a 99% confidence 
interval (CI), P is the standard deviation (0.5) and d 
is the margin of error (0.05). This resulted in a value 
of 663.57, which was rounded up to 664 individuals 
at a 99% CI with a margin of error of 1% [Equation 1]. 
However, in order to ensure that the sample was truly 
representative, a total of 879 women were recruited to 
participate in the study.
An English-language questionnaire was developed 
to assess the prevalence of herbal medicine use during 
pregnancy, reasons for use and knowledge regarding 
potential health risks. The questionnaire contained 33 
items divided into four different sections, including a 
section to assess the participants’ demographic charact- 
eristics as well as knowledge, attitudes and practices 
regarding herbal medicine use during pregnancy. 
Subsequently, the questionnaire was translated into 
Arabic by proficient Arabic-language speakers and 
revised to be suitable for use in the general population. 
Z2 × P × (1-P) [Equation 1]
d2
n = 
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A pilot study of 21 randomly selected women 
was performed to validate the questionnaire. The 
participants included 14 pregnant women attending 
the Outpatient Department of the Hail Maternal 
Hospital, five employees from the same institution 
and two participants from the University of Hail. After 
corrections were made based on feedback from the 
pilot study, the final questionnaire was distributed to 
the participants by research assistants who met the 
participants at the outpatient departments of each of 
the participating hospitals.
Data were recorded using a data collection form 
and entered into an Excel spreadsheet, Version 2010 
(Microsoft Corp., Redmond, Washington, USA). Stat- 
istical analysis was conducted using the Statistical 
Package for the Social Sciences (SPSS), Version 21.0 
(IBM Corp., Armonk, New York, USA). A Chi-squared 
test was used to test associations between variables. An 
a priori level of P <0.010 was considered statistically 
significant.
This study received ethical approval from the 
Scientific Research Ethical Committee of the University 
of Hail (H-2017-015). All procedures were performed 
in accordance with the revised Declaration of Helsinki. 
Informed consent was obtained from all participants 
subsequent to the provision of full details regarding 
the study and its intended purpose. In addition, all of 
the women were made aware that their participation 
was voluntary and that no identifying information 
would be collected. During the study period, the data 
collection forms were kept in a secure environment, 
accessible only to the principal investigator and were 
destroyed following completion of the study.
Results
The mean age of the study participants was 29.5 years, 
with 49% under the age of 30 years old. In terms of 
education level, the vast majority (96%) had a high 
school diploma or above. Approximately half of the 
respondents (49%) were working full-time, while 
the remainder were housewives. At the time of the 
survey, 623 (71%) participants were pregnant and 
256 (29%) were not currently pregnant but had had 
full-term pregnancies in the past 10 years. Most of 
the participants (62%) lived in urban areas, while 
the remaining participants (38%) lived in rural areas 
outside of Hail City [Table 1]. 
Overall, 712 women (81%) reported that they had 
used herbal medicine regularly before their pregnancies. 
In addition, 294 women (33%) admitted to using 
such products during pregnancy [Figure 1]. Among 
the 294 respondents who had used herbal medicines 
while pregnant, 59 (20%) had used herbal products 
during the first trimester, 132 (45%) during the second 
trimester and 103 (35%) during the third trimester. 
Among the 256 women who were not currently 
pregnant at the time of the survey, 217 (85%) admitted 
to using herbal medicines during the lactation period 
(P <0.001) [Figure 2]. 
The most commonly reported reasons for using 
herbal medicines during pregnancy were to increase 
milk supply during the lactation period (73%), to 
improve the course of the pregnancy (56%) and to 
facilitate labour (49%) [Figure 3]. In terms of their 
 
Figure 1: Prevalence of herbal medicine use before and 
during pregnancy among women attending outpatient 
clinics in Hail, Saudi Arabia (N = 879).
Table 1: Demographic characteristics of women attending 







Mean ± SD (range) 29.5 ± 6.6 (18–53)
Education level
None* 39 (4)






Currently pregnant 623 (71)
Previously pregnant 256 (29)
Employment status
Housewife 451 (51)
Working full-time 428 (49)
*Less than 12 years of formal study.
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knowledge of health risks, most respondents (74%) 
believed that the moderate consumption of herbal 
medicines would affect neither the mother nor the 
fetus. However, the women believed that excessive use 
would lead to negative outcomes such as miscarriage 
(41%), premature labour (33%), birth defects (12%), 
long-term maternal health effects (9%) and stillbirth 
(5%) [Table 2]. 
After adjusting for potential confounders, a multi- 
variable linear regression model was used to identify 
factors influencing herbal medicine use during 
pregnancy. Women with a high school diploma or 
above (β = 0.361, 95% CI: 0.230–0.344; P <0.001) and 
those working full-time (β = 0.271, 95% CI: 0.485–0.592; 
P <0.001) were significantly more likely to use herbal 
medicines during pregnancy [Table 3].
Discussion 
In many developed countries, herbal medicines are 
strictly regulated by legislation to ensure the quality, 
safety and efficacy of these therapeutic products.3,16,17 
In contrast, herbal medicines in developing countries 
such as Saudi Arabia are usually unregulated and form- 
ulated without rigorous scientific testing or physician 
consultation. This increases the risk of abnormal 
pathologies or toxicities, especially among vulnerable 
groups such as children, the elderly, pregnant women and 
developing fetuses.10,18 This is particularly worrisome 
as there is also a high rate of non-compliance with 
regulations that control the dispensing of prescription-
only medications in community pharmacies in Saudi 
Arabia.19 Therefore, there is an urgent need to establish 
a national regulating body to monitor the use of herbal 
medicine to avoid adverse herb-drug interactions.
To the best of the authors’ knowledge, the current 
study represents the first in the Hail region to determine 
the prevalence of and associated factors influencing 
herbal medicine use during pregnancy. The results 
indicated a high percentage of herbal medicine use, 
both prior to and during pregnancy (81% and 33%, 
respectively). Al-Ghamdi et al. similarly reported that 
25.3% of pregnant women from the central region of 
Saudi Arabia used herbal products during pregnancy.20 
In the current study, pregnant participants reported 
taking herbal medicines during all three stages of 
pregnancy, in the first (20%), second (45%) and third 
(35%) trimesters. However, a significantly greater pro- 
portion of the respondents (85%) reported using herbal 
medicines during the lactation period. Other researchers 
have reported similar results in other parts of Saudi 
Arabia and in nearby countries such as Palestine.20–23
In the present study, women with a high school 
diploma or higher (i.e. those with at least 12 years 
of formal education) and women who were working 
full-time were significantly more likely to use herbal 
 
Figure 2: Patterns of herbal medicine use during pregnancy 
among women attending outpatient clinics in Hail, Saudi 
Arabia (n = 294). 
*Significant at P <0.010.
 
Figure 3: Reasons for herbal medicine use during pregnancy 
among women attending outpatient clinics in Hail, Saudi 
Arabia (n = 294)*.
*Respondents were permitted to select more than one reason for use.
Table 2: Beliefs regarding the risks of excessive herbal 
medicine use during pregnancy among women attending 
outpatient clinics in Hail, Saudi Arabia (N = 879)
Risk n (%)*
Birth defects 106 (12)
Miscarriage 360 (41)
Premature labour 290 (33)
Stillbirth 44 (5)
Long-term maternal health effects 79 (9)
*Percentages do not add up to 100% as respondents were permitted to 
select more than one risk.
Table 3: Associations between herbal medicine use during 
pregnancy and demographic variables among women 
attending outpatient clinics in Hail, Saudi Arabia (N = 879)
Variable β (95% CI) P value
Age 0.566 (0.506–0.491) 0.151
Education level 0.361 (0.230–0.344) <0.001*
Place of residence 0.125 (0.385–0.377) 0.235
Employment status 0.271 (0.485–0.592) <0.001*
CI = confidecne interval.  *Significant at P <0.010.
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medicines during pregnancy compared to their less 
educated and unemployed counterparts. This contr- 
adicts the widespread assumption that the most likely 
users of risky and untested products, such as herbal 
products, are uneducated housewives in rural areas. 
Nevertheless, this finding is consistent with those of a 
previous study investigating the prevalence of herbal 
medicine use and costs in Australia, which reported 
that educated women were more likely to use herbal 
medicine.7 
With regards to their knowledge of the risks 
associated with herbal medicine use during pregnancy, 
the majority of respondents in the current study believed 
that excessive consumption, although not explicitly 
defined, during pregnancy can cause various health 
risks to both the mother and child, including birth 
defects, miscarriage, premature labour, stillbirth and 
negative long-term effects on the mother’s health. 
Indeed, some of these risks have scientific basis; for 
example, the consumption of moderate amounts of 
fenugreek during pregnancy purportedly increases 
milk production, whereas large quantities can cause 
uterine contractions, miscarriage or premature labour.24 
However, while the exact sources of the respondents’ 
knowledge regarding the health risks of herbal products 
were not determined, such assertions are likely based 
on hearsay and local cultural beliefs and practices.
When asked about their reasons for using herbal 
medicines during pregnancy, the majority of women 
in the present study believed that herbal medicines 
would generally improve their pregnancy, facilitate 
labour and increase milk supply. Such reasoning is 
probably based on cultural beliefs and practices.20,25 
Interestingly, the latter two reasons may in part explain 
the increase in herbal medicine use during the second 
trimester and lactation period. 
The current study was subject to certain limitations. 
Although there are no significant differences in 
traditional practices between different areas of Saudi 
Arabia, the current study was only conducted in 
one region; as such, the findings cannot be deemed 
reflective of the entire Saudi population.  This study 
did not evaluate specific forms or methods of herbal 
product use or the prevalence of side-effects following 
usage, as such variables were deemed beyond the 
scope of the study. Some of the participants were not 
pregnant at the time of the survey and were therefore 
reporting experiences and practices from their last 
pregnancy; in some cases, this may have occurred as 
much as a decade beforehand. This could have resulted 
in recall bias for some of the responses, particularly 
those assessing herbal medicine use during the 
lactation period. This may have had an impact on the 
generalisability of the results.
Conclusion
To the best of the authors’ knowledge, this is the first 
study to investigate the prevalence of herbal medicine 
use among pregnant women in Hail, Saudi Arabia. 
The findings indicate a high prevalence of herbal 
medicine use during pregnancy in the region, most 
likely influenced by local cultural practices. Therefore, 
urgent measures are needed to raise public awareness 
regarding the risks of herbal medicine use without 
professional advice. In addition, healthcare providers 
should ensure that pregnant patients disclose inform- 
ation concerning herbal product use in order to avoid 
health complications and drug interactions during 
treatment.
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